Dissolvable microneedle patches for the delivery of cell-culture-derived influenza vaccine antigens.
Microneedle patches are gaining increasing attention as an alternative approach for the delivery of vaccines. In this study, a licensed seasonal influenza vaccine from 2007 to 2008 was fabricated into dissolvable microneedles using TheraJect's microneedle technology (VaxMat). The tips of the microneedles were made of antigens mixed with trehalose and sodium carboxymethyl cellulose. The patches containing 15 μg per strain of the influenza antigen were characterized extensively to confirm the stability of the antigen following fabrication into microneedles. The presence of excipients and very low concentrations of the vaccine on the microneedle patches made it challenging to characterize using the conventional single radial immunodiffusion analysis. Novel techniques such as capture enzyme-linked immunosorbent assay and enzyme digestion followed by mass spectroscopy were used to characterize the antigens on the microneedle patches. The in vivo studies in mice upon microneedle administration show immunogenicity against monovalent H1N1 at doses 0.1 and 1 μg and trivalent vaccine at a dose of 1 μg. The initial data from the mouse studies is promising and indicates the potential use of microneedle technology for the delivery of influenza vaccine.